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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Refractories for casting shaping characterized by making into 20 % of the weight or more the amount of the zirconia 
addition magnesia alumina system spinel which added the zirconia two to 30% of the weight when the amount of the magnesia 
alumina system spinel used 40 to 80% of the weight is made into 100 % of the weight in the refractories for casting shaping which 
consist of a magnesia alumina system spinel, an alumina, silicon carbide, carbon, and binding material. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable refractories for the eaten away away section generated on the boundary of 
the molten iron usually called a metal line and cinder about the refractories for casting shaping used as lining material of a shaft 
furnace hot iron runner, especially large **. 
[0002] 

[Description of the Prior Art] In shaft furnace operation in recent years, the durable fall has come to be seen for the refractories used 
by the increment in the amount of tapping accompanying enlargement of ****, elevated-temperature- izing of tapping temperature, 
high basicity-ization of a **** component, etc. progressing, especially the ** material (refractories) currently used for large ** which 
separates tapping and the ****(ed) molten iron, and cinder into coincidence from the tap hole of a shaft furnace. As this cure, research 
which adopts the quality of spinel-alumina-silicon carbide which introduced the magnesia alumina system spinel (a spinel is called 
hereafter) instead of the quality of alumina-silicon carbide which is the conventional ** material is done to a part of **. water is added, 
slushed and fabricated as a technique which improves the engine performance of the quality of spinel-alumina-silicon carbide further - 
- being the so-called, although it slushes and there is ** material Although excelled in the corrosion resistance and thermal resistance 
to various kinds of molten metal and cinder, since it is difficult to make a precise organization form from the property which crawls 
water, For example, as shown in JP,53-82824,A, JP,55-37459,A, and JP,55-85478,A, the technique which introduces the carbonaceous 
material which was not able to be introduced conventionally as quality of spinel-alumina-silicon carbide-carbon is developed, and it 
has continued up to now. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in large ** of a shaft furnace, according to the specific gravity difference, 
molten iron iron carries out at the lower layer, and cinder carries out separation flowing down of the molten iron iron and cinder which 
came out of the tap hole at the upper layer. Especially by the separation boundary layer of this molten iron iron and cinder, the 
pervasion to refractories is intense and a gestalt which is scooped out locally deeply is shown. This is considered to be the 
phenomenon which happens by the reaction of the FeO and refractories which were rich in the reactivity generated on the boundary 
(interface) of molten iron iron and cinder, and the reaction of the cinder and refractories which are mtermingled in the state of un- 
dissociating. In order to suppress pervasion of such refractories, the refractories for nature casting shaping of spinel-alumina-silicon 
carbide-carbon which mainly used the reactant small (corrosion resistance was excellent) spinel with FeO were developed, but since 
the refractories for casting shaping of these former did not have the enough consideration to a reaction with the cinder of what can 
suppress a reaction with FeO, durable improvement was inadequate. 

[0004] On the other hand, in order to improve the cinder-proof nature (reaction resistance over cinder) which can be said also as the 
demerit, this invention persons studying many things and maintaining the FeO-proof nature (reaction resistance over FeO) of a spinel, 
While limiting the amount of the silicon carbide used, and grain size, the technique characterized by enabling it to add so much by 
hydrophilic processing etc. was indicated by Japanese Patent Application No. No. 163383 [ four to ], limiting grain size about carbon. 
[0005] However, although it was possible [ it ] to increase the quantity of carbon with the technique indicated by Japanese Patent 
Application No. No. 163383 [ four to ], maintaining FeO-proof nature, for example since cinder-proof nature was improved further, 
even if it strengthened hydrophilic processing with the technique indicated in this number, it was difficult to increase the quantity of 
carbon further, and the limitation was in improvement in cinder-proof nature. 

[0006] It is as above-mentioned that it is inferior in cinder-proof nature while the mainly added spinel is excellent in FeO-proof nature. 
Then, when artificers repeated research paying attention to the spinel, the cinder component trespassed upon the grain boundary of a 
spinel first, and the reaction of a spinel and cinder found out that a reaction next went to the interior of a crystal. As a result of 
repeating research as the 3rd component for the purpose of strengthening of a grain boundary from this paying attention to a zirconia 
addition spinel clinker, it turned out that cinder-proof nature is improvable, maintaining FeO-proof nature. 

[0007] This invention aims at offering the refractories for casting shaping which can improve cinder-proof nature, having been made 
based on such knowledge and maintaining the FeO-proof nature of a spinel, in order to solve the above-mentioned technical problem. 
[0008] 

[Means for Solving the Problem and its Function] It is characterized by making the amount of the spinel (a zirconia addition spinel is 
called hereafter) which added the zirconia two to 30% of the weight 20 % of the weight or more, when the amount of spinels used 40 
to 80% of the weight is made into 100 % of the weight in the refractories for casting shaping which consist of a spinel, an alumina, 
silicon carbide, carbon, and binding material, in order that this invention may attain the above-mentioned purpose. 
[0009] Although it is common to use a zirconia and a spinel as a raw material and to be manufactured with the electromelting method 
or a sintering process as for a zirconia addition spinel, especially the manufacture approach is not limited. Moreover, as mineral 
composition, it consists of a spinel and a zirconia and it is desirable that apparent porosity is [ impurities other than an alumina, a 
magnesia, and a zirconia ] less than 5% as 0.5% or less and a chemical entity. The apparent porosity of a typical zirconia addition 
spinel is 0.3%, and is carrying out eburnation as compared with 1.2% of the spinel. This is considered for carrying out eburnation in a 
zirconia existing in the grain boundary of a spinel from the observation result of an electron microscope and ultimate analysis. The 
invasion of a cinder component to the grain boundary which can be said also as the weak spot of a spinel as a result decreases, the 
reaction inside [ which happens to a degree ] a crystal is suppressed, and cinder-proof nature improves. A part for the zirconia of a 
zirconia addition spinel has 2-30 desirable % of the weight. By 2 or less % of the weight of the zirconia addition spinel, even if 
compared with the usual spinel, there is no effectiveness of cinder-proof nature, the thing of 0.5% or less of apparent porosity is not 
obtained, but compactness is inferior, and the effectiveness on a cinder-proof disposition does not go up by 30% of the weight or more 
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of the zirconia addition spinel. 

[0010] Moreover, as for the amount of spinels used including a zirconia addition spinel, it is desirable that they are 40 % of the weight 
or more and less than 80 % of the weight. If effectiveness is small at the corrosion resistance considered to follow on FeO-proof nature 
at less than 40 % of the weight and it exceeds 80 % of the weight, even if it will make [ many ] a zirconia addition spinel, while the 
corrosion resistance considered to follow on cinder-proof nature deteriorates, spalling resistance also deteriorates. 
[001 1] Since its reactivity will increase if particle size becomes small as known well although these spinels have improved cinder- 
proof nature by adding a zirconia, as for particle size, it is desirable to be referred to as 74 micrometers or more in order to suppress 
cinder-proof nature degradation. 

[0012] The operation of the silicon carbide except a magnesia alumina system spinel, carbon, an alumina, and binding material is as 
follows according to Japanese Patent Application No. No. 163383 [ four to ] by the above-mentioned this invention persons. 
[0013] It is common knowledge that as opposed to various molten metal or a slag in silicon carbide is corrosion resistance and that 
spalling resistance is further excellent. Si02 contained also in a cinder component on the other hand while it is weak and a reaction 
like (1) type decomposes to FeO generated in molten steel or molten iron Although it generates and the erosion of a magnesia alumina 
system spinel is advanced, by this invention, it is used in order to improve the cinder-proof nature and spalling resistance of a 
magnesia alumina system spinel which are included in refractories. 
[0014] 

SiC+2 FeO->Si02+2 Fe+C .... (1) 

The silicon carbide used here is at least 85% of the weight or more of the purity mass-produced industrially, and grain size uses a thing 
30 micrometers or more less than 30% of the weight 5% of the weight or more. This is Si02 by (1) since reactivity will increase if 
particle size becomes small as well known for grain size of less than 30 micrometers while it is inferior to corrosion resistance at less 
than 85 % of the weight of purity type. It becomes easier to generate, a reaction with the nature spinel of a magnesia alumina 
advances, and the erosion of refractories is made easy. Furthermore, as the amount used, by less than 5 % of the weight, the corrosion 
resistance and spalling resistance which are considered to be cinder-proof nature run short, and the corrosion resistance considered to 
be molten iron-proof nature falls sharply at 30 % of the weight or more conversely. 

[0015] Although it has the demerit in which oxidative consumption is carried out when heating at high temperature of the carbon is 
carried out in atmospheric air, it is hard to get wet in various molten metal or cinder, and the corrosion resistance over FeO generated 
in molten steel or molten iron is excellent. Moreover, since the expansion coefficient is small, it is common knowledge that spalling 
resistance is also excellent, however, the property which crawls the water of carbon in the refractories for casting shaping which are 
made to add, knead and flow-fill up with and harden water, and fabricate it sake ~ addition - if it rises, the amount of adding water 
required in order to acquire a predetermined fluidity will increase. Consequently, the compactness of the organization as refractories is 
lost and corrosion resistance deteriorates. For this reason, the present condition is lessening the carbon addition in refractories as much 
as possible. So, in this invention, the carbon which this invention persons tended to get wet with the water in which a process, 
operation, etc. were shown, and already processed with the refractories for casting shaping of the same main point as this invention of 
patent pending is used. A pitch, the carbon containing MERIFEZU, corks, carbon black, a graphite, etc. are raised, and the carbon to 
be used may be used by the plurality which combined these with an unit or arbitration, and is limited to 20 or less % of the weight 5% 
of the weight or more as the amount used, if corrosion resistance sufficient at 5 or less % of the weight is not acquired but it exceeds 
20 % of the weight, although it will be called the carbon which gave the hydrophilic property - addition - it is because amount of 
water increases and compactness is spoiled. 

[0016] Although an alumina tends to be eaten away by FeO in a molten iron component compared with a magnesia alumina system 
spinel, it is desirable to use it for a difficult grain size of 74 micrometers or less of use of a magnesia alumina system spinel by the 
above-mentioned reason from having the property which is hard to be eaten away in the cinder component. If 15 or less % of the 
weight is desirable and exceeds 15 % of the weight as amount of the alumina used, pervasion by molten iron iron goes on and is not 
desirable. 

[0017] As a binding material, alumina cement, an amorphous superfines silica, fire clay, etc. are used. Although alumina cement is 
used 2 or less % of the weight 0.5% of the weight or more, if it exceeds 2 % of the weight while less than 0.5 % of the weight of the 
hardening reinforcement after flow restoration is [ this ] insufficient, corrosion resistance will fall. Although fire clay and an 
amorphous superfines silica are respectively used just over or below 1 % of the weight, viscous adjustment of a compound and the 
manifestation of high temperature strength are respectively set as the main purposes. Moreover, it is desirable to use about 0. 1% of the 
weight of a deflocculatant in order to promote amalgam decomposition at the time of adding-water kneading, to carry out water 
reducing and to carry out eburnation of the organization. 
[0018] 

[Example] Examples 1-3 and the examples 1-3 of a comparison are shown in Table 1. 

[0019] 

[Table 1] 
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The examples 1 -3 which used the magnesia alumina system spinel of zirconia addition about the high corrosion resistance which is the 
main purposes of this invention showed the corrosion resistance which was excellent compared with the example 1 of a comparison 
which used the conventional magnesia alumina system spinel. 

[0020] Moreover, the example 1 over the examples 2 and 3 of a comparison showed respectively the adoption effectiveness which 
limits the grain size of the adoption effectiveness of hydrophilic processing carbon, or silicon carbide. 

[0021] Furthermore, if the line rate of change which shows the addition water which influences a fluidity also in properties other than 
corrosion resistance, after [ care of health ] reinforcement required at the time of a deframe, the after [ 1450 degree-C baking ] 
reinforcement representing the condition at the time of use, and volume stability removes corrosion resistance, there are no example of 
a comparison and difference which have been used convenient, and sufficient thing is shown. 
[0022] <Test-method> fluidity test; 
Flow value (mm) 

JIS It is based on R2521. In casting construction, the base of 130- 150mm is usually suitable. You make it filled up with the sample 
which added and kneaded the predetermined addition water shown in front Naka in the flow cone set on the table of a flow test 
machine. A vertical-movement blow is dealt to the sample which remained 1 5 times after removing a flow cone, and it considers as a 
flow value with the average of long ** which spread in the ellipse, and short **. It is shown that it is easy to flow, so that the numeric 
value is large with a natural thing. 

[0023] Corrosion resistance test; dissolved lamination, blast-furnace-pig-iron iron, and a blast furnace slag in lining of RF dissolution 
test kiln, the sample offering sample was made to eat away at 1550 degrees C for 6 hours, and the anticorrosion characteristic (ratio of 
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the pervasion depth) showed it. In addition, the rate of a melting ratio of blast-furnace-pig-iron iron and a blast furnace slag made 
[ many ] 1 0 to 3 and a slag compared with the usual approach, and made them actual large large ****** of the effect of a slag. For the 
purpose which dissolves a slag easily, from the upper part of RF dissolution test kiln, propane-oxygen was burned and it was used as 
an auxiliary heat source. 

[0024] after [ care of health ] physical-properties; - predetermined addition - after it slushed the sample which added and kneaded 
amount of water in the cylinder rate mold of the diameter of 50mm which sealed the inferior surface of tongue with the gummed tape 
etc. and the top face carried out the seal similarly, it was made to recuperate oneself indoors overnight, and the compressive strength of 
a hardening sample was measured and measured after the deframe. 

[0025] 1450-degree-C baking physical-properties; - predetermined addition - it slushed into the 40x40x160mm mold, it was 
recuperated indoors overnight, and the sample which added and kneaded amount of water was dried after the deframe for 1 1 0 degree- 
Cx 24 hours, reduction baking was carried out for 1450 more degree-Cx 3 hours, and the line rate of change and compressive strength 
from after care of health were measured. 
[0026] 

[Effect of the Invention] This invention can give high cinder-proof nature to the high FeO-proof nature which adopted the nature 
spinel of a zirconia addition magnesia alumina as a part or all of magnesia alumina system spinel loadings and in which slushes, and is 
the refractories for shaping and a magnesia alumina system spinel is also as original. 

[0027] It is usable in the eaten away away section which is generated on the boundary of the molten iron in a shaft furnace hot iron 
runner, especially large ** usually called a metal line, and cinder and which is scooped out, and the industrial value is great 



[Translation done.] 
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